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MONTHLY WEATHER REVIEW, 


JANUARY, 1878. 


WAR DEPARTMENT, 


{fice of the fie Signal (ice, 


TELEGRAMS AND Reports ror THE Benerit oF Commerce AND AGRICULTURE. 
(0): 


INTRODUCTION. 


In compiling the present Review the following data, received up to February 14th, have been made 
use of, viz: the regular tri-daily weather charts, containing the data of the simultaneous observations taken 


at one hundred and twenty-eight Signal Service stations and twelve Canadian stations; monthly journals 
and means from one hundred and thirty-four of the former, and means from thirteen of the latter; two hun- 
dred and forty monthly reports from Volunteer Observers; thirty-five monthly reports from United 
States Army Post Surgeons; Marine Records; International Simultaneous reports; monthly reports of the 
Weather Services of Canada and of the States of Iowa and Missouri; reliable newspaper extracts; special 
reports. The most prominent events of the month have been: the high temperatures of the Missouri and 
Upper Mississippi valleys and the Lake region ; the high pressures over the same regio.1; the severe storms 
of the 11th and the 31st on the Atlantic coasts, and of the 14th to the 16th and the 24th to.the 28th on 
the Pacific coasts; the excessive rain-fall in northern California ; the remarkable measured wind-velocities 
of 120 miles per hour at Cape Lookout and 186 at Mt. Washington ; the forward state of vegetation in thu 
western and northern sectiogs; the aurora of the 23rd. 


BAROMETRIC PRESSURE. 


In General.—The general distribution of atmospheric pressure is shown by the isobars on chart No. II. 
A comparison with former years shows that pressures have been normal over Lakes and upper Canada, but 
above the mean on the Pacific and Atlantic coasts, and 10 or 15 hundredths of an inch above the mean in 
the Gulf States. 

Barometrie Ranges.—The largest and smallest monthly ranges have been as follows: California—Red 
Bluff, 0.98 ; Los Angeles, 0.42. ocky Mountains—Denver, 0.56; Pike's Peak, 0.49. Northwest—Yank- 
ton, 1.07; Deadwooa, 0.64. The Southwest—Jacksboro’, 1.08; Uvalde, 0.60. Upper Mississippi valley— 
St. Paul, 1.03; Davenport, 0.95. Upper Lakes—Chicago, 0.97; Escanaba, 0.80. Lower Lakes—Oswego, 
1.17; Detroit, 0.89. Ohio valley—Cincinnati, 1.22; Pittsburgh, 1.11. East Gulf States, Vicksburg, 1.05; 
Key West, 0.55. South Atlantic States—Cape Lookout, 1.36; Jacksonville, 0.87. Middle States—Albany, 
1.54; Baltimore, 1.23. New England—Portland, 1.85; New Haven, 1.54, and Mount Washington, 1.13. 


Departures from Normal Pressures.—The following synopsis of the tri-daily map of departures from 
normal values of the pressures observed but not reduced to sea-level, (inasmuch as the normal annual 
and diurnal periodicities, and the normal geographical distribution, of the pressure are thereby elimi- 
nated,) will in ¢onnection with the subsequent history of areas of low and high pressure, as defined 
by the isobars for sea-level, give a complete view of the pressure during the month. The month 
began with a depression of —50 hundredths of an inch over Nova Scotia, and an excess +30 over 
Manitoba and Oregon; the line of no departure extended from Minnesota to Louisiana. On the 2nd 
the pressure rapidly fell in the Northwest, and a depression developed along the east slope of the Rocky 
Mountains, being greatest, —59, at Dakota at 11 p. m., while +23 was reported from Oregon and +19 from 
the Lower Lakes. The 8rd began with a depression of —40 in Dakota and Texas, and an excess, +30, 
in the St. Lawrence valley and +13 in California. The depressions extended eastward, and, at 11 p. m., 
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were, respectively, in the upper Mississippi valley and in Tennessee; pressure rapidly rose to +24 in Oregon 
and +44 in Maine. The 4th began with —50 on the North Carolina coast, +46 at Eastport, +10 in Texas, 
+25 in Manitoba, and +30 in Oregon. The depression moved northeastward, followed by rapid rise in the 
Mississippi valley and the Southwest. A second depression, however, developed in Manitoba and Montana, 
The 5th began with +35 in the lower Mississsppi valley and +26 in Manitoba, but —18 in Wisconsin and 
—70 at Eastport. The depression moved eastward, and, by 11 p. m., an area of about +30 extended from 
Manitoba to the Gulf of Mexico, while a slow fal] resulted in a depression of —10 on the Pacific coast. The 
6th began with —10 or —12 on the Pacific coast, +35 in the Northwest and trig: »i valley, and —5 over 
the Lower Lake region. During thé day the barometer fell slowly west of the Rocky } Cones but steadily 
rose from Manitoba southward, so that, at 11 p. m., —16 prevailed on the Pacific coast, and +40 in the 
upper Mississippi valley. The 7th began with an area of excess over the entire country east of the Rocky 
Mountains; the highest, +48, in the Ohio valley. A slight depression prevailed in Colorado, and a decided 
one, —25 to —30 in Manitoba and Oregon. The depression rapidly Fata yen during the day, and, at 11 
p. m., there were reported —46 in Oregon, —30 in Manitoba, 0 from Nevada to Indian Territory, and 
thence to Lake Superior, and +50 on the Middle Atlantic coast. During the 8th the 0-line remained 
in the Mississippi valley, but the pressure increased to +67 at Eastport, and diminished to +20 
in the South Atlantic States The low pressure on the Pacific coast was followed by a steady rise 
up to +4 in Oregon at 11 p.m., at which time a O-line trended southeast from Vancouver's Is- 
land to northern Texas, and the greatest depression, —60, was in Manitoba and northern Dakota. 
The 9th began with rapidly falling barometer in the Pacific States, and a depression of —10 in Oregon, but 
an excess over California and the Rocky Mountain region; a depression from Colorado to the Mississippi, 
which amounted to —40 throughout Minnesota, and to —20 throughout the eastern part of the Gulf of 
Mexico, and an excess over the Middle States and New England, amounting to +45 on the coast of Maine. 
During the day the depression decidedly increased, and the excess in the Middle States and New England 
diminished. The 10th began with the depression —85 at Cape Hatteras, which had moved thither from the 
eastern portion of the Gulf of Mexico, a general depression of —35 prevailed from Ohio to Illinois, and the 
depression in Oregon had extended southward over California, and eastward over Dakota. The former passed 
slowly northeastward to —100 at Cape Cod, and the latter during the day became central as —60 in Dakota, 
while the pressure rose on the Pacific coast and over the Gulf of Mexico and Southern States. The 
Ilth began with —119 at Portland, Me., —40 in Manitoba, 0 in Oregon, where pressure was highest, 
whence it appears that the pressure was below the normal over the entire country. During the day the 
barometer fell.in Texas, but elsewhere rose, and at 11 p m. was at or above normal west of Utah and Man- 
itoba, as also over portions of Tennessee, Ohio and Lake Superior. The greatest depressions were —78 at 
Eastport, and —45 over western Texas. The 12th began with depressions of —32 at Boston, —55 in east- 
ern Texas, but elevations of +12 Lake St. Clair, and +16 Salt Lake City. Pressure was then falling in the 
Southwest, but elsewhere rising. During the day pressure fell east of the Mississippi, and less so in Granta; 
it rose at most Rocky Mountain stations, and in Manitoba, as also over New oY At 11 p. m. the de- 
wression —55 prevailed over Arkansas, the excess +20 over Wyoming Territory, Manitoba, &c. The 13th 
oem with —52 at Cairo, —15 on the Pacific coast, +30 in > arvoe 8 +10 Middle Atlantic coast. Press- 
ure was falling at Rocky Mountain Stations. During the day pressure rose, but fell again from the Missis- 
sippi westward, and at 11 p. m. a depression of —45 prevailed on the California and Oregon coasts, a slight 
excess prevailed from Manitoba to Colorado and southern Texas, as also in New England, the principal 
depression —47 was central along the Ohio valley. The 14th began with —58 at Philadelphia, and —44 
at Portland, Oregon; from Dakota to Texas pressure was slightly above the normal, as also in Nova Scotia 
and New Brunswick, but elsewhere extensive depressions existed. Pressure was rising in Nevada and Cali- 
fornia, the Gulf States and Ohio valley, but during the day continued falling to —50 and —52 in 
California and Oregon, and probably to a less extent in Montana and British Possessions ; it rose to +15 
in Texas and also east of the Mississippi, but again fell in Meine to —73. The 15th began with —50 at 
San Francisco, —64 at Eastport, and +10 at Indianola. During the day pressure rose at San Francisco 
but fell in Oregon and westward to Manitoba. On the 16th and 17th telegraphic reports from the Pacific 
coast were not received, but the pressure appears to have continued very low north of San Francisco, and 
the depression in British America extended southward into Minnesota and Dakota, where the departure was 
—25at11 p. m. of the 16th, while +20 prevailed over northern New York. During the 17th pressure rose on 
the Pacific coast, but fell from the Rocky to the Alleghany Mountains, and rose to +27 in Nova Scotia. The 
[8th began with depressions —30 in Texas and —23 in Dakota, but elevations of +14 at San Francisco and 
+29 at Eastport. Pressure varied during the day east of the Mississippi, but rose to the westward, and at 
11 p. m. elevations of +20 or more prevailed in Oregon and New England, but a depression of —30 existed 
in Texas the depre ssion in the Northwest appeared to die out. During the 19th the depression in the Gulf 
States moved slowly northeastward, and at 11 p. m. was central (—35) at Cairo, while the elevations were 
+17 in Oregon and +9 at New London. The 20th began with an elevation of +26 at Virginia City, but 
pressure had fallen rapi?y on the Pacifie coast, and also very generally in the Mississippi valley and 
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Atlantic States. The greatest depression was —39 at Knoxville. During the day the area of rising 
barometer extended eastward to the Alleghanys, and the depression —30 extended from Georgia to Ohio. 
The 2]}st began with depressions —30 to —35 over the South Atlantic States, Ohio and portion of the 
Lower Lakes, but elevation +25 over the Rocky Mountain region and the Gulf of St. Lawrence. During 
the day pressure fell on the Pacific coast, and was stationary at Rocky Mountains, but fell in Middle 
und Eastern States to —45 in the St. Lawrence valley. The 22nd began with a rapid rise to +45 
in Manitoba, but fell to —29 in Oregon and to —55 in the St. Lawrence valley and Nova Scotia. 
The fall on the Pacific coast was followed by a rapid rise. The rise in Manitoba extended southeast- 


ward to Lake Huron. The depression in the St. Lawrence valley was —53 at 11 p. m. ‘The 
23rd began with a continued rise on the Pacific coast, but fell in the Northwest and Southwest. The 
depressions were —351 Bismarck, —57 Boston, —61 Quebec. The clevations were +33 Escanaba, 


+8 San Diego. During the day the depressions rapidly developed, and the 11 p.m. map showed +24 
San Diego, —45 Bismarck, —75 Gulf of St. Lawrence, +30 to +35 Virginia to Upper Canada. The 24th 
vegan with a rapid fall on the Pacific coast to —21 at San Francisco, and a rise from Colorado northward. 
fhe depressions were —35 from Minnesota to Missouri, and —54 at Sydney, C. B. The elevations were 
+35 to +40.over the Middle Atlantic States. During the day the pressure fell to $4 at Portland, Or., 
but elsewhere rose to +9 at Santa Fe, —24 in Upper Mississippi valley, and +25 at Halifax. During the 
night the depression in Oregon extended eastward to Utah, where, on the moruing of the 25th, —30 was 
reported, while in Oregou +22, and ia the Upper Mississippi 19, but at Sydney +27 prevailed. During 
the day the pressure rose on the Pacific coast and over New England and the Gulf of =t. Lawrence. but fell 


were 


from the Rocky moutains eastward to the Middle and South Atlantic coasts, so that at LL p.m. there 


reported in Indian Territory —31, and at Port Haron —26,. The 26th began with —48 in Indian Terri- 
torv and northern Texas, but +47 at Sydney, and +10 at Sa: Francisco and Virginia City. By midaight 
.epressions were —43 Cairo aud Memphis, and 37 Eastport, while the pressure had also fallen in 
yregon and Montana to —-22 and —24, but had risen to +1 Pembina, and +13 Salt Lake City. The 27th 
began with —53 at Cairo and —41 Sydney, (no reports from Oregon,) +26 Pembina. The depression 
moved rapidly eastward, and at 11 p. m. was —457 at Washington, but had risen to 10 over the Canndian 
Provinces, and fallen to —18 at Virginia City, but risen to +19 at Duluth. The 28th began with a de- 
pression of —74 at New London and an excess of +24 at Pembina. The depression moved northeastward 
and a second one formed in the Rocky mountains and the Lower Mississippi vailey, so that at 11 p.m 
there were reported 90 Syduey, +18 Escanaba, —48 Texasy+7 San Diego. The 29th began with a 
decided fall to —61 in Indian Territory and to 0 at San Francisco, but « rise over the Lakes, Middle and 
Eastern States. By 1! p. m. these had become 66 at Shreveport, -22 San Francisco, and—56 Portland, 
Or., +43 Collingwood and +13 Cheyenne. The 30th began with —66 at Vicksburg, and pressure still 


very low in Oregon where, however, it rose during the day, so that at 11 p. m. ithe departures were 2 
Portland, Or., —67 Savannah, +54 Quebec. The 3st began with another fall on the i’acific coast, and 
the departures were —8 Kittyhawk, +55 Chatham. The pressure however again rose from the Pacific to 
the Lake region, and at 11 p. m. the depariures were +2 to +8 on the Pacific coast, —49 in Texas, —72 Cape 
May, +42 Chatham. ; 

Areas of High Barometer in General.—These have been but few and unimportant, furnishing a great con- 
trast to the conditions for January of former years. The consequent absence of cold northerly gales has given 
the country generally a month of remarkably mild weather, especially from the Missouri valley northward. 

No. I.—This area covered Texas during the Ist. 

No. II.—Advanced southward on the 2d, and eastward over the Lower Lake region. On the 3d it 
covered the Middle States and New England, and then retreated northeastward, being over the Galf of 
St. Lawrence on the 4th. 

No. III. —Extended tor a short time along the east slope of the Rocky Mountains on the 3d; extended 
eastward on the 5th over the Gulf States, and was at night time reinfurced by high barometer No. [V. 

Nos. IV. and V.—Advanced southward on the 5th over Manitoba, and at 11 p. m. of the 6th was central 
over Missouri and Iowa; then it moved eastward, and at 11 p. m., the 7th, was central over Maryland, at 
which time pressure was increasing to the northward, so that during the 8th the barometer rose over New 
England and Nova Scotia, where it was highest at 11 p. m., after which the area of highest barometer moved 
eastward, and at 11 p. m. of the 9th was south of Newfoundland. 

No. VI.—The barometer rose from California to Texas on the 8th and 9th; on the 10th the highest 
pressure was over the Gulf of Mexico, and on the 11th it advanced northeastward until at 11 p. m., when 
it was central in eastern Kentucky and northern Georgia; on the 12th, at 11 p. m., it had advanced to 


Eastern Virginia and Pennsylvania, and on the 13th, at 11 p. m., was central in Maine. 
No. VII.—The pressure rose on the 12th in Manitoba, and on the 13th in the Southwest, forming a 
high area, which, at 11 p. m. ot the 14th, was central in Texas, and at 11 p. m. of the 15th in Tennessee, 
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with equal pressure in the Lake region. The combined areas were central at 11 p. m. of the 16th and dur- 
ing the whole of the 17th, from the Middle Atlantic States to Canada. On the 18th the pressure had fal- 
len over Canada and the Gulf States, and at 11 p. m. the highest was over New Jersey, but at 11 p. m. of 


the 19th was off the North Carolina coast. 


No. VIII.—On the 20th the pressure rose from Manitoba to Texas, and on the 21st, at 11 p. m., high 
areas existed in both these sections. Both continued developing during the 22d, but on the 23d the pressure 
fell in the Southwest, and the other area moved southeastward from Minnesota to Maryland, after which it 
moved more slowly, and was, at 11 p. m. of the 24th, off the North Carolina coast. 


No. [X.—Pressure rose on the 25th over the Gulf of St. Lawrence and New England. It remained 
high over these regions preceding the advance of low area No, X. 


No. X.—Pressure rose on the 27th in Manitoba and the Northwest, extending eastward on the 28th and 
29th, and at 11 p. m. of the 29th was central over Upper Canada and the Middle States, but at 11 p. m. of 
the 30th, over the St. Lawrence Valley, and on the 31st, at 11 p. m., was central over the mouth of that 
river. 

Areas of Low Barometer in General—Twelve areas of low pressure are traced upon chart No. I. These 
seem to be naturally divisible into three groups, viz: Nos. I, III, V. VI, and X originated in or northwest of 
Dakota, moved southeast to the Lake region, thence northeast to the Gulf of St. Lawrence. Nos. VII, VIII, 
XI, XII originated in or northwest of Indian Territory, moved southeast to Arkansas, and thence east and 
northeast to Maine and Nova Scotia. Nos. II and IV originated in southern Texas or northern Mexico, 
and moved northeast to North Carolina and Nova Scotia. So far as our maps show, the first two of these 
groups originated on the east slope of the Rocky Mountains, as subsidiary areas, induced by the presence of 
extensive’ depressions, either west of the mountains or over the Gulf of Mexico, precisely as the subsidiary 
areas of Nos. XI and XII were formed on the southeast slope of the Alleghanies. 


No. I.—The barometer rose in Oregon on the 2nd, while this depression was developing to the west of 
Manitoba; it moved southeastward over the Lake region on the 3rd, thence eastward on the 4th, and was 
dissipated during that evening under the influence of the more important depression No. II. 


No. II.—An area of calms or northerly winds and cold, clear weather prevailed over southern Texas on 
the morning of the 1st. But by the morning of the 2nd, although higher pressure and cooler clear weather 
prevailed in the interior of Texas, yet on the southern coast wurmer ieale weather and falling barometer 
were reported. During the day the winds at Indianola and Galveston shifted to southeast, with warmer 
cloudy weather. although everywhere else north winds continued, and at 11 p. m. of the 2nd the convergence 
of the winds towards a point west of Indianola, allows us to place an incipient storm-centre as on chart No. I. 
During the night the area of snow extended northward over eastern Faces and Indian Territory. The 
storm-centre moved northeastward over Louisiana to Alabama at 11 p. m., and then very rapidly to and 
along the Middle Atlantic coast, reaching Boston by 11 p. m. of the 4th and disappearing on the 5th be- 
yond the northern part of the Gulf of St. Lawrence. At Indianola on the 7th the steamers arriving from 
Havana reported heavy weather during the last twelve days in the Gulf; 7th, 3:20 a. m., Bark Me Dowell 
wrecked during strong gale, 7 miles South of San Louis pass, near Galveston. 10th, Sch’r Torry wrecked 
65 miles off mouth of Brazos river; reports having encountered terrible weather, during voyage of 13 days 
from Tuxpan, Mexico. Among the numerous disasters to shipping in connection with this storm we note 
the following: wrecks on shore, at Nashawan Island, steamer “A. Strong”; at Beaufort, S. C., ship Marcia 
Greenleaf; at Cape Cod, Schooner Harriet Fuller, parted cable and went ashore; near Cape Lookout, 
Schooner Price. 

No. III.—This depression developed during the evening of the 3rd, in eastern Dakota and western 
Minnesota, where warm southeast winds with cloud and snow quickly succeeded the clear, cool northerly winds 
of the early morning. In the southeastward movement to Lake Erie, this depression gradually filled up, and 
after moving more slowly eastward over New York, disappeared on the 6th, in the advance southward, of an 
area of high barometer. 

No. [V.—During the 4th and 5th an area of northerly winds and high pressure moving southward over 
the Gulf of Mexico, seems to have given rise to cloudy and rainy weather over the southern half of the 
Gulf, which was apparently followed by falling barometer on the 6th, in the West and Southwest, and a special 
depression is located south of the Rio Grande. During the next three days, this depression moved slowly 
eastward, and on the 9th, at 11 p. m. was off the coast of Georgia, at this time the pressure was quite high 
over the Middle and East Atlantie States, and the slight depression subsequently developed into a severe 
storm, which was on the 10th, 7:35 a. m. central a little southwest of Cape Hatteras. seer the 10th, 
the storm-centre moved along and elose to the Middle Atlantic coast, and was at 11 p. m. near Cape Cod, 
and at 7:35 a. m. of the 11th, near Portland, Maine; after deflecting northwest into Maine, it again turned 
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eastward, and at 7:35 a. m. of the 12th, was east of Halifax. While delayed over New England this storm was 
characterized as one of the severest ever known on the coast, along the whole extent of which innumerable 
wrecks occurred, notwithstanding that every precaution had been taken. The hitherto unheard of wind-ve- 
locity of 186 miles per hour was measured on Mount Washington, and the following record of that station 
is believed to be unique-—the possible error of the Robinson anemometer and the local peculiarities of its 
exposure on this occasion have not yet been investigated—but there is no doubt the velocities were actually 
recorded by the instruments and measured as follows: 10th, 9 p. m., east, 96 miles, heavy sleet ; 11:22 p. m., 
east, 112 miles, heavy sleet, (window stove in and storm-shutters put up); 11:40 p. m., east, 144 miles, light 
snow; 12 m., (midnight) east, 144 miles, heavy snow. [[th, 1 a. m., east, 150 miles, heavy snow, (the roar 
of the wind is deafening and the building rocks and trembles;) 2 a. m., east, 159 miles, heavy snow, (another 
window stove in;) 3a. m., east, 168 miles, heavy snow; 4 a, m., northeast, 186 miles, heavy snow ; 5 a. m., 
northeast, 171 miles, heavy snow; 6 a. m., northeast, 132 miles, heavy snow. At Camden, Me., during the 
night of the 10th—11th, the wind blew with destructive hurricane force. 


No. V.—This was the southern extremity of a depression, visible only in the north of Dakota, on the 
7th, and disappearing north of Lake Superior on the 8th; it was apparently the eastern extension of the 
very low pressure prevailing in Dakota. 


No. VI.—The barometer having fallen on the Oregon coast, where it was quite low on the morning of the 
8th, was followed by southerly winds and falling barometer at our stations on the east slope of the Rocky 
Mountains, which culminated in a well defined centre of low pressure in Northern Dakota on the morning 
of the 9th. After moving southeastward to Lake Erie, this depression was dissipated during the 10th ; its 
last position being in western New York, at 11 p. m. of the 10th, at which time the severe storm No. IV 
was central at Cape Cod. 


No. VII.—This depression began on the 11th in the Southwest, where cool, northerly winds were blowing 
towards an extensive area of falling barometer in Texas and the Gulf of Mexico. After moving southeast- 
ward into Arkansas, the centre turned northeastward to Indiana, where it was, at 4:35 p. m. of the 13th. 
Here the area of low pressure expanded irregularly owing to the formation of a subsidiary depression in the 
Middle Atlantic States and the Lower Lake region; both of which appear to have united in New Bruns- 
wick on the 14th. 


Nos. VIII and [X.—A large and well-defined area of low pressure had, during the 17th and 18th ex- 
isted between the Upper Mississippi valley and the Rocky Mountains, and appears to have induced the rise 
in pressure on both the Pacific and Atlantic coasts, while the depression itself extended southward until on 
the morning of the 19th it can be approximately located in eastern Texas. It passed thence northeastward 
to the St.Lawrence valley, but covered so large an area, and was attended with such slight gradients and winds, 
that it would not be recorded here, were it not that after existing for two days over New England and Canada, 
it was finally followed by such an influx of air from north and west, as to give rise to a deep depression and 
severe storm. The central low pressure thereafter moved on the 23d eastward over Maine and Nova Scotia, 
while northwest gales prevailed along the Middie Atlantic and New Engiand coasts. (The severe gale of 
the 23d was marked by disasters on the coasts as follows: Sandy Hook, NW. gale, schooner “Eva Holmes’s 
ashore ; off Absecom, schooner “Freeman” damaged ; Fort Point Cove, N. H., schooner “Pilgrim” destroyed.) 


No. X.—This depression is first apparent north of Montana on the 22nd, whence it evidently moved south- 
eastward until it was in southern Minnesota at 7:35 a. m. of the 24th. There is a strong probability that it 
originated on the east slope of the Rocky Mountains in British America after the arrival there of the high 
pressure induced by the low barometer that had prevailed over Oregon and British Columbia from 11 p. m. of 
the 21st to 11 p. m. of the 22nd. The path of this depression was southeastward to the northern portion of 
I!linois, then eastward over Lake Ontario and northeast over Cape Breton, which it passed on the 26th. 


No. XI.—Southerly winds and falling barometer, increasing cloudiness and higher temperature pre- 
vailed on the 25th over the Southwest. . This was followed by the formation of low No. XI, central on the 26th, 
7:35 a. m., insoutheast Kansas, whence it moved south-southeast and east over Missouri into the Ohio valley, and 
at1l p. m. of the 27th was central in central Pennsylvania. At this time the tendency to the formation of a 
new centre in the Middle Atlantic States was very strong, as shown by the winds, and it is very possible that 
the centre located for 7:35 a. m. of the 28th represents this new depression, and that the old one had dis- 
appeared. The depression moved rapidly northeast during the 28th over and beyond Cape Breton. In its 
passage eastward on the 25th across the State of Missouri, this storm was accompanied by thunder and 
lightning, and sometimes heavy hail, as reported by Prof. Nipher of the Missouri Weather Service, at ten 
of bis stations. 

No. XII.—The pressure having been high during the 27th over the Southwest, with cool northerly 


winds, it fell on the 28th along the entire east slope of the Rocky Mountains, and on the afternoon the 
incipient central low pressure was in western Texas and Kansas. By 4:35 p. m., of the 29th, this had 
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moved southeastward into eastern Texas while an extensive area of high barometer prevailed over the Lake 
region. This depression moved slowly eastward, and at 4:35 p. m. of the 30th, a subsidiary centre was 
apparent in southern Georgia, while the main depression was over Tennessee, This subsidiary centre rapidly 
grew in importance, as is usual, on the east slope of both the Appallachian and the Rocky Mountain chains. 
At 7:35 a. m. of the 31st, it was in eastern North Carolina, while the original centre seemed to still remain 
in Tennessee. During the rest of the 3lst the original centre disappeared, and the new one on the coast of 
North Carolina was atteuded by increasing winds, which, among other disasters, wrecked the steamer 
Metropolis. The northeast gale of the 31st caused very high tides on the Middle Atlantic coast, from some 
points of which the following reports have been received: Coney Island and Rockaway, Long Island, tide 
20 feet high, wooden buildings swept away. Greenport, Long Island, violent gale aud very high tide, much 
damage to shipping. At Plumb Island, Long Island Sound, the schooner “ Ella Haynes” was wrecked. 
Long Branch, N. J., many houses damaged and portions of the N. J. Central R. R., washel away. Near 
Boston, Mass.; the average snow-fall was 18 inches, with drifts of 10 feet deep. The monthly journal just 
received from Cape Lookout while this Review was about going to press shows that during the 31st the 
barometer remained vibrating between 29.45 and 29.49 during the whole day, from 7 a. m. to 4 p. m., while 
the hurricane moderated in severity from its extreme velocity of 120 miles per hour at 2:20 a. m.; and veered 
from ESE. to S. and SW., with a tremendous sea. 


rhe following order, issued to the Signal offices in principal cities, explains itself : 
WasaineTon, D. C., February 5, 1878.—SERGEANT: By direction of the Chief Signal Officer, the Signal Service station at the wreck 
of the Metropolis will be called in at noon to-morrow, (Wednesday, February 6, 1878,) the men on duty rejoining their proper stations 
at Kittyhawk and Cape Henry. This station was established as follows: A mounted messenger from near the wreck of the Metropolis, 
leaving there about noon, reached Kittyhawk signal station, distant about twenty miles, at 6:55 p. m., January 31. The Corporal in charge, 


mounting his assistant, Private William Davis, on the messenger’s horse, ordered him, fully equipped, to the wreck, at the same time 
reporting wreck and facts to this office. The facts were at once communicated to the Life-saving Service and Naval authorities, the 
Active measuresand 


wrecking companies, Seaman's Aid Association and others at Norfolk and to the higher authorities at Washington. 


issistance were taken at both cities. Private Davis leaving Kittyhawk within fifteen minutes after the arrival of the messenger, for 
coinhg on horseback twenty miles to one of the worst sea beaches of the coast, in a dark night, through a storm, reached the wreck at 3:20 
t. m., forwarded a report to the office at 4a. m., and, at 5a. m., sent a condensed report of the facts. By noon more complete statement, 
giving also names of saved known up to that hour, had been received and furnished to the press, with many other telegrams, From the 
time at which Private Davis reached the wreck he remained steadily at his station on the open beach, without shelter, until 9 o'clock p. m. 
of Friday, at duty of twenty-six hours without rest, and in which twenty miles had been ridden on horseback. On Friday night assistance, 
with extra instruments, ete., which had been ordered from Cape Henry, reached the wreck-station. Cape Henry station being in turn 
reinforeed from Norfolk, all of these stations, as well as Kittyhawk, were open all night the night of the wreck, the ensuing day, and 
until all the survivors had left the wreck on Friday night. It was by the agency of these stations that al! telegraphic information, which 
appeared in the journals throughout the country, reached the press, and that by which the action of the authorities was guided. The 
station has since been maintained to aid the friends of the lost and others interested. The highest wind velocity of the Metropolis storm 
was, at Cape Henry, sixty miles; at Kittyhawk, thirty-nine miles; and, at Cape Hatteras, fifty miles per hour. The Cautionary Signal 
had been displayed at Cape May thirteen hours in advance, and at Norfolk nineteen and a half hours in advance before the wind attained 
& Velocity of twenty-five miles per hour. (Signed) C. E. KTLBourne, 
First Lieutenant Second Artillery, Acting Signal Officer and Assistant. 

The Chief Signal Officer thereupon issued the following commendatory order : 

The Chief Signal Officer commends the prompt and zealous action, during the “ Metropolis storm,” of 
the non-commissioned officers in charge, and their assistants, at the stations Kittyhawk, Norfolk, Cape Henry 
and Cape Haitieras, of Privates T. B. Harrison and F. E. Seegelken, sent respectively to reinforce Cape 
Henry and the Metropolis wreck station, and especially of Corporal A. T. Sherwood, who notified this office the 
instant the report was received by messenger from the wreck at 6:50 p. m., January 31, and Private William 
Davis, Signal Service, U.S. A., who, under immediate direction of Corporal Sherwood, starting on horseback, 
fully equipped, within fifteen minutes after the receipt of the notice of the wreck at Kittyhawk station, 
rode through the night and storm twenty miles to the scene, by 3:20 a. m., opened Station on the Signal Service 
sea coast telegraph line, and reported for service at the wreck, sending a condensed report at 4 a. m., and 
there remained continuously on duty on the open beach, keeping constant telegraphic communication along 
the line and with this office, acting thus with faithful accuracy and intelligence for an uninterrupted tour 
of duty of twenty-six hours. By this action of the soldiers and stations named, all telegraphic infoma- 
tion from the wreck which reached the superior authorities or appeared in the press, and on which steps for 
relief were taken, was secured. 

For prompt and soldierly action, fidelity and good service, Private William Davis is promoted to be 


Corporal, Signal Service, U. 8. A., to date from January 31, 1878. 


INTERNATIONAL METEOROLOGY. 


Storms at Sea—Seprr. 27th, 1877, Old Providence Island, Caribbean Sea, very destructive hurricane. 
Novy. 24th, U. S. Naval Hospital, Yokohama, reports gale at that place; barometer, 29.39; rain-fall, 1.63 
in. 30th, lat. 19° N., long. 130° E., heavy NE. gale. Dec. 3rd, lat. 24° 41’ N., long. 66° 42’ W., heavy 
WSW. gale, lasting 20 hours. 6th, lat. 36° N., 61° W., Brig Florence May reports “very heavy sea, sweep- 
10th, lat. 36° N., long. 71° 35’ W., hurricane, lasting several hours. 17th, off Oahu, 
18th, lat. 30° S., long. 32° W., severe squalls from NNW. and SE., in 


ing everything.” 
Sandwich Islands, heavy N. gales. 


which the Brig Flora lost sails, &c.; Honolulu, Sandwich Islands, severe and destructive storm of 3 days 
duration. 


20th, terrifle gale off the coast of Portugal. 22nd and 23rd, off northern coast of Hayti, heavy 
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gale and seas. 28th, midnight, Florida Reefs, SE. cyclone. 29th, lat. 35° 10’ N., long. 74° 50’ W., NE. to 
SW. hurricane, lasting 15 hours; 60 miles 8. of Cape Hatteras, NE. hurricane, lasting 10 hours. 31st, 
Murray’s Anchorage, Bermuda, violent NE. gale; lat. 38° 19’ N., long. 69° 23’ W., heavy NW. gale. 
Jan. Ist, 1878, lat. 41° 56’ N., long. 65° 15’ W. and lat. 39° N., long. 40° W.. severe SSE. and S. gales. 
2nd, lat. 47° 25’ N., long. 47° 15’ W., strong SW. gale; Straits of Gibraltar, heavy E. gale, 3rd, lat. 45° 
53’ N., long. 59° 20’ W., heavy NW. gale working round to NE. 4th, lat. 42° 05’ N., long. 62° 08’ W., 
strong N. gale; lat. 50° 58’ N., 40° 39’ W., hard NW. gale, lasting 3 hours; lat. 37° 25’ N., 67° 20’ W., 
revolving hurricane from NE. to SW.; lat. 37° N., long. 73° W., SE. to NW. hurricane, lasting several 
hours. Oth, lat. 40° 44° N., long. 68° 28’ W., strong 8. to W. gale; lat. 31° 17’ N., 76° 45’ W., heavy 
WSW. gale; Bermuda Islands, 7 p. m., severe whirlwind, accompavied by torrents of rain; roofs of several 
houses in Hamilton much injured. 8th, lat. 28° N., long. 72° W., severe W. and NW. gale; off Sable 
Island, N. gale, lasting several hours. 9th, lat. 47° 36’ N,, long. 44° 28’ W., heavy N. gale; lat. 31° 50’ N., 
long. 74° 54’ W., heavy ESE. gale, barometer 29.60; terrific gale off E. coast of Florida. 10th. lat, 37° 
44’ N., long. 73° 20’ W., noon, ENE. gale, by 3:30 p. m., NW. hurricane, barometer 29.15; lat. 38° N., long. 
70° W., SE. to N. hurricane, lasting 6 hours; lat. 33° 50’ N., long. 75° 10’ W., SE. gale, lasting 12 hours, 
then SW. to NW., terrifle hurricane, barometer 29.50; lat. 37° 20° N., long. 74° W., heavy ESE. to N. 
gale, “hove to 4 hours under bare poles;” lat. 35° 20° N., long. 71° W., hurricane from 8. to N., lasting 4 
hours; lat. 34° 03’ N., long. 75° W., 2 a. m., WSW. almost hurricane, barometer 29.40. 11th, lat. 41° N., 
long. 67° 20° W., SE. to SW. gale; lat. 34° N., long. 69° W., heavy SE. to SW. gale, lasting 3 days. 12th, 
lat. 41° 52’ N., long. 63° 42’ W., strong NW. gale; lat. 33° 22’ N., long. 72° 12’ W., heavy SE. gale, 14 
hours; lat. 35° 47’ N., long. 71° 30’ W., heavy SE. and SW. gale. 15th, lat. 40° 38° N., long. 68° 52’ W., 
strong WNW. gale. 14th, lat. 55° 05’ N., long. 15° 51’ W., heavy W. gale. 16th, Fortune Island, 
Bahamas, severe N. and NNW. gale, lasting from 16th to 19th; lat. 53° 57’ N., long. 61° 36’ W., tremen- 
dous NW. hurricane. 18th, lat. 48° 15’ N., long. 43° 40’ W., strong W. gale, hard squalls with hail; lat. 
49° 59’ N., long. 41° 28’ W., hard W. gale. 19th, lat. 45° 27’ N., long. 47° 37’ W., and lat. 488 12’ N,, 
long. 44° 15’ W., WNW. gales. 20th, lat. 46° 07’ N., long. 50° 15’ W., strong NW. winds, with hard hail 
squalls, 22d, lat. 51° O01’ N., long. 19° 59’ W., strong WNW. gale. 23rd, lat. 40° 09° N., long. 70° 42’ W., 
heavy NW. gale, barometer 30.65, terrific sea; lat. 50° 48’ N., long. 21° 47’ W., strong WNW. gale. 24th, 
lat. 40° 06’ N., long. 72° 19’ W., heavy NW. gale, with snow; lat. 40° 35’ N., long. 72° 33’ W., hard 
W.to WSW. gale. 25th, lat. 41° 31’ N., long. 65° 34° W., heavy WNW. gale and snow. 31st, lat. 40° 20° 
N., long. 72° 40’ W., furious E. gale, with heavy snow, lasting 12 hours; lat. 40° N., long. 64° W., heavy 
NE. gale, with heavy snow, lasting 24 hours. 


TEMPERATURE OF THE AIR. 


In General.—The general distribution of the temperature of the air is shown by the isotherms on chart 
No. II. The table of comparative temperatures, in the left-hand corner of same chart, shows the tempera- 
ture of the month to have been unusually high in the upper Mississippi and upper Missouri valleys and 
Minnesota, considerably above normal in the lower Missouri valley and Lake region, and about normal 
along the Atlantic, Gulf and Pacific coasts. 


Monthly mean temperatures at special points have been as follows: Bismarck, 17°.5; Breckenridge, 14°.7 ; 
Pembina, 11.°2; Mt. Washington, 5°.7; Pike’s Peak, 1°.4. 


Mazimum and minimum temperatures.— Maximum temperatures, at Signal Service and volunteer s{ations, 
above 70° are reported as follows: 88° at Key West; 82° at Houston, Fla.; 77° at Brownsville; 76° at 
Castroville, Brackettsville and Eagle Pass; 75° at Baton Rouge Barracks, La., and San Antonio; 74° at 
Jacksonville, Savannah and Fort Concho, Tex. 


Minimum temperatures, at Signal Service and volunteer stations, were —20° at Strafford, Vt.; —21° at 
Breckenridge ; — 22° at Sidney Barracks ; —23° at Plattsmouth, N. Y., and Neilsville, Wis.; —24° at Fort 
Garland, Cal.; —25° at Fort Pembina, Dak., and Lunenberg, Vt.;—26° at Pembina, Dak. and Madison Bar- 
racks, N. Y.; —27° at Mechanic’s Fails, Me.; —28° at Newport, Vt.; —29° at West Waterville, Me.; —30° at 
Dumbarton and Auburn, N. H.; —32° at Fort Sanders, Wyo. Ter.; —34° at Fort Fred Steele, Wyo. Ter., 
—35° at Mt. Washington ; —36° at Orono, Me.; —38° at Woodstock, Vt. 


Ranges of Temperature—Large monthly and diurnal ranges nave been respectively as follows. : Visalia, 
monthly, 45°, daily, 25°; Cheyenne, 67° and 50°; North Platte, 63° and 41°; Fort Griffin, 58 and 44°; 
Fort McKavitt, 61° and 52°; San Antonio, 52°, 33°; Pembina, 65°, 32° ; La Crosse, 53°, 34° ; Milwaukee, 
58°, 27°; Cleveland, 51°, 32°; Pittsburgh, 58°, 33°; Vicksburg, 47°, 24°; Savannah, 48°, 27°; Washing- 
ton, 60°, 28°; Burlington and Mt. Washington, 68° and 44°; Winnemucca, 62° and 43°. 


Small monthly and diurnal ranges have been as follows: San Francisco, 23° and 12°; Pikes Peak, 35° 
and 27°; Leavenworth and Denison, 50° and 24°; Galveston, 35° and 22°; Davenport and St. Louis, 49° 
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and 22°; Grand Haven, 36° and 21°; Erie, 45° and 22°; Key west, 28° and 16°; Charleston, 39° and 21°; 
Cape Henry, 38° and 22°; Portland, 54° and 32°. 


Frosts were reported as follows: California, 1st, 2nd, 3rd, 4th, Sth, 6th, 12th, 13th, 18th, 19th, 20th, 
23rd and 30th. Nevada, Ist, 2nd, 3rd, 4th, 5th, 6th, 11th, 12th, 15th, 18th and 26th. Colorado, near! 
every day; at Pike’s Peak on the 3rd; the first decade was the coldest in the history of the Pike’s Pea 
station. Kansas, Ist, 4th, 5th, 6th, 7th, 8th, 10th, 13th, 14th, 15th, 23rd, 25th and 28th. Indian Territory, 
Ist, 2nd, 3rd, 4th, Sth, 6th, 7th, 8th, 14th, 15th, 16th, 17th, 22nd and 23rd. Texas, 1st, 2nd, 4th, 5th, 11th, 
14th, 15th, 21st, 22nd, 23rd and 24th; Galveston, 14th. 22nd, 23rd and 24th. Cairo, Ist. Norfolk, 17th. 
Indianola and Key West, none. 

Ice formed on several nights as follows: 2nd, at Visalia ; 3rd, } inch thick on the Bay of Oakland, Cal.; 
3rd and 4th, at Sacramento; 5th, at Vicksburg; 6th, 7th and 16th, St. Marks; 5th and 6th, Mobile; 4th, 
Keokuk and Escanaba; 5th, Alpena; 12th, Indianapolis; 7th, Knoxville; Ist, Logansport ; 6th and 7th, 


Tybee Island ; 2nd, Sandy Hook. 
PRECIPITATION. 


In General.—The general distribution of rain and melted snow for the month is shown in chart No. 
III. By reference to the table in the lower left hand corner of this chart it will bo seen that the amount of 
precipitation has been considerably above the normal in the Atlantic coast States and California, and about 
normal in the East Gulf States and Oregon, while a considerable deficiency occurs in the interior of the 
country ; areas of no precipitation are shown on the chart in northern Missouri and southern Iowa, in west- 
ern Nebraska, and in Dakota and Montana. 


Special Heavy Rains.—3d, Ft. Barrancas, Fla., 2.50 inches. 7th, Santa Cruz, Cal., 1.83 in. ; Browns- 
ville, Tex., (6th and 7th) 3.26 in. 8th, Santa Cruz, Cal., 1.46 in, 9th, Mendon, Mass, 2.02 in.; Jackson- 
ville, Fla., (8th and 9th) 2.04 in. ; Mayport, Fla., (8th and 9th) 3.72 in. ; St. Mary’s, Ga.,, (8th and 9th) 2,20 
in.; Daytona, Fla., 4.00. 10th, Smithville, N. C., (9th and 10th) 3.20 in.; Charleston, S. C., (9th and 10th) 
2.85 in.; Wilmington, N. C., (9th and 10th) 3.19 in.; Auburn, N. H., 3.12 in. ; Lenoir, N. C., (8th to 10th) 
3.00 in.; Goldsboro, N. C., (9th and 10th) 2.00 in.; Ca » Henry, Vu., 2.18 in.; Key West, Fla., (9th and 
10th) 3.01lin. 11th, Rochester, N. Y., (10th and 11th) 62 i in.; New London, Conn. i (10th and 11th) 2.00 
in.; Boston, Mass, (10th and 11th) 2.67 in.; Waltham, Mass., 4. '20 i in.; New Haven, Conn., (10th and 11th) 
2.53 in. ; Thatchers’ Island, Mass. (10th and 11th) 2.20 in. 12th, Ft. Sill., Ind. T., 1.68 in. 14th, Mystic, 
Conn., 1.80 in. 16th, Sacramento, Cal., (15th and 16th) 3.91 in; Red Bluff, Cal., (14 to 16th) 9.12 in. ; Los 
Angeles, Cal., (14th to 16th) 2.14 in.; 18th, Corsicana, Tex., 1.85. 19th, New Orleans, La., 1.80 in.; Gal- 
veston, Tex., (18th and 19th) 1.65 in. 22nd, Sacramento, Cal., 1.34 in. in six hours; Red Bluff, Cal., (21st 
and 22nd,) 2.98 in. 24th, Daytona, Fla., 3.00 in.; San Francisco, Cal., 1.60 in.; Ked Bluff, Cal., 1.81 in. 
25th, Santa Cruz, Cal., 2.30 in, 27th, Lebanon, Mo., (26th and 27th,) 2.37 in.; Red Bluff, Cal., 2.92 in. 
29th, Fort Barraneas, Fla., (29th and 30th,) 2.40 in.; Baton Rouge Barracks, La., 1.55 in. in two hours. 
30th, Montgomery, Ala., 1.91 in.; Daytona, Fla., 3.30 in. 31st, Charleston, 8. C., (30th and 31st,) 3.08 in.; 
Wilmington, N.C., 2.51 in.; Cape May, N. J., 2.09 in. 

Large Monthly Rain-falls—At Red Bluff, Cal., 20.71 in.; Santa Cruz, Cal., 12.06 in.; San Francisco, 
Cal., 11.97 in; White Plains, N. Y., 11.10 in.; Olympia, Wash. Ter., 9.82 in.; Cape Hatteras, N. C., 9.43 
in.; Waltham, Mass., 9.45 in.; Sacramento, Cal., 9.26 in.; Okahumpka, Fla., 9.25 in.; Cape Lookout, N. C., 
9.20 in.; Point Pleasant, La., 8.71 in.; Roseburg, Cal., 8.70 in.; Mt. Washington, N. H., 8.54 in.; Auburn, 
N. H., 8.30 in.; Rochester, N. Y., 8.05 in.; Fall River, Maas., 7.80 in.; Daytona, Fla., 7.63 in.; Somerset, 
Mass., 7.60 in.; Boston, Mass., 7.60 in.; Trenton, N. J., 7.55 in.; Wilmington, N. C., 7.52 in.; Mill Village, 
N. H., 7.11 in.; Newport, R. L, 7.06 in.; Eastport, Me., 7.05 in. 

Small Monthly Rain-falls—At Bismarck, D. T., North Platte and Sydney Barracks, Neb., Ames, Lowa, 
Fort Keogh, Mon., Grant City and Unionville, Mo., none ; Colorado Springs, Col., 0.02 in.; Fort McPherson, 
Neb. and Fort Griffin, Tex., 0.04 in.; Fort Pembina, D. T., Hopkins, Mo., Concho and McKavett, Tex... 
0.05 in.; Pheenix and Flore nce, A. Ter. and Brecke nridge, Minn., 0.06 in.; Cheyenne, Wy. Ter., 0.08 in. 
Denver, Col. and Olivet, D. T., 0.10 in.; Norfolk, Neb., Pembina, D. T. and Fort Sanders, Wy. Ter. 0.12 in. 


Floods and High Tides.—11th. Freshets along the Staunton and Roanoke rivers; bridges carried away. 
California, 16th, Los Angeles and Red Bluff, railroad bridges washed away and much damage done through- 
out the country. At San Buenaventura, Santa Barbara and More’s Landing, wharves were carried away. 
Santa Cruz, Cal., 25th, San Lovenza river rose five feet, surf higher than for six years; abeavy W. sea-swell oc- 
curred along the California coast. 31st. High tides along the Atlantic seaboard, doing considerable damage 
on the New Jersey and Long Island coasts. Sandusky, Ohio, water in bay rose three feet during high nortb- 
east winds; at Kelly’s Island, the water rose higher than for eleven years, the bank protection being badly 


washed away. 
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Hail.—3rd, McPherson, Barracks, Ga.; 4th, Accotink, Va.; 8th, Fort Gibson, Ind. Ty.; 9th, Rupert, 
Pa.; 10th, Detroit, Mich.; 13th, Fort Wayne, Mich.; 14th, Cornish, Me.; 22nd, Sacramento, Cal.; 25th, 
Colorado Springs, Col., Guttenburg, Iowa, Neosha, Mo; 26th, Fort Gibson, Ind Ty., Lawrence, Kan., Great 
Bend, Kan., Cornish, Me., Standish, Me., Springfield, Mo.; Cincinnati, Ohio, Hillsboro, Ohio ; 30th, Vevay, 
Ind., Asheville, N. C., Red Bluff, Cal; 31st, Willet’s Point, N. J., Sandy Springs, Md., Freehold, N. J., 
Linden, N. J., White Plains, N. Y., Flushing, N. Y., West Chester, Pa., Philadelphia, Pa., Accotink, Va. 

Sleet.—1st, Rochester; Cresco, lowa; Chicago. 2nd, Rochester; Cresco, Iowa. 53rd, Corsicana and Fred- 
ericksburg, Texas. 4th, West Point, N. Y.; Fayette, Miss.; Springfield, Mass.; Wood’s Holl. 6th, Galves- 
ton. 7th, Jacksboro’, Fredericksburg, Texas. 8th, Fort Gibson; McPherson Barracks, Ga.; Augusta; Fort 
Sill. 9th, Davenport; Detroit; Pembina; Guttenburg, Iowa; Cleveland; Westchester, Pa.; Baltimore. 
10th, Detroit; Indianapolis; Louisville; Fort Prebble, Me.; Burlington, Vt. Mt. Washington; Winne- 
mucca. 11th, Erie; Fort Prebble, Me.; West Waterville, Me.; Mt. Washington. 13th, St. Louis; Cleave- 
land, Tenn. 14th, Toledo; Rochester; Fort Prebble, Me.; Bangor, Me. 17th, Camp Douglas, Utah; 18th, 
Camp Douglas, Utah; Galveston. 20th, Milwaukee. 22nd, Madison Barracks, N. Y.; Detroit. 23rd, New 
Bedford, Mass. 25th, Fort Prebble, Me. 26th, Sandusky; Fort Prebble, Me.; Madison Barracks, N. Y.; 
Albany. 27th, Oswego; Fort Prebble, Me. 28th, Oswego; Indianapolis. 29th, Leavenworth; Keokuk. 
30th, Spartanburg, 8. C.; Indianapolis; Louisville; Macon, Ga.; New Harmony, Ind.; Vevay, Ind.; States- 
ville, NC; Mt. Auburn, Ohio. 31st, Morgantown; Louisville; New Bedford, Mass.; Baltimore ; Wood’s 
Holl. 

Depth of Snow at Close of Month—In New England from 1 to 36 inches; in the Middle Atlantic 
States, 1.5 to 18; in the Upper Lakes, 0.5 to 11; in the Lower Lakes, 7 to 18; in Tennessee and the Ohio 
valley, 2 to 8; in Kansas, 0.25 to 4.5; in Nebraska, 1.5 to 3; in Missouri, 1 to 2; in Minnesota, 0.5 to 6; 
at Pike’s Peak, Col., 12; at Salt Lake City, a trace; at Yankton, 1. 

Rainy Days.—The number of days on which rain or snow has fallen averages as follows: New England, 
7 to 20; Middle Atlantic States, 5 to 22; South Atlantic States, 2 to 12; East Gulf States, 3 to 17; West 
Gulf States, 4 to 11; Lower Lake region, 12 to 25; Upper Lake region, 9 to 18; Upper Mississippi valley, 
2 to 15; Lower Missouri valley, 0 to 10; Tennessee and the Ohio valley, 7 to 21; Northwest, 0 to 6; Rocky 
Mountain region, 0 to 7; California, 7 to 23. 

Cloudy Days.—The number reported by the volunteer observers is as follows: New England, 7 to 13; 
Middle Atlantic States, 6 to 24; South Atlantic States, 3 to 14; East Gulf States, 5 to 14; West Gulf 
States, 3 to 11; Lower Lake region, 10 to 23; Upper Lake region, 9 to 15; Upper Mississippi valley, 6 to 
19; Lower Missouri valley, 5 to 13; Tennessee and the Ohio valley, 14 to 22; the Northwest,, 3 to 17; 
Rocky Mountain region, 0 to 7; California, 1 to 6. 

Precipitation from a Cloudless Sky.—At Bangor, Me., on 3rd. 


RELATIVE HUMIDITY. 


The average percentages of relative humidity for the month range about as follows: New England, 64 
to 81; Middle Atlantic States, 62 to 84; South Atlantic States, 66 to 80; East Gulf States, 75 to 80; West 
Gulf States, 63 to 74; Lower Lake region, 73 to 83; Upper Lake region, 70 to 86; Tennessee and the Ohio 
valley, 66 to 75; Upper Mississippi valley, 66 to 80; Lower Missouri valley, 65 to 84; California coast, 61 
to 75; Sacramento valley, 74 to 80. High stations report the following monthly average percentages, 
uncorrected for elevation: Mt. Washington, 84.7; Pike’s Peak, 61.4; Cheyenne, 52.1; Denver, 52.7 ; Salt 
Lake City, 64.8; Virginia City, 62.5; Boise City, 66.2; Winnemucca, 58.0. 


WINDS. 


In General—The prevailing winds, at the Signal Service Stations, are shown by arrows on chart No. III. 
The prevailing direction is there seen to be northwest, except in the Ohio valley, Lake region and west of 
the Rocky Mountains, where southerly or westerly winds predominate. 

Total Movements of the Air.—The following are the largest monthly movements, as recorded at the Signal 
Service stations, viz: Pike’s Peak, 15,734 miles; Cape Lookout, 13,602 miles; Sandy Hook, 13,494 miles ; 
Thatcher’s Island, 13,038 miles; Cape May, 12,510 ur i Barnegat, 10,595 miles; Cape Henry, 10,322 miles ; 
Cape Hatteras, 10,287 miles; Indianola, 10,006 miles; Sandusky, 9,758 miles; Eastport, 9,340 miles; Breck- 
enridge, 9,290 miles; Boston, 9.152 miles ; Woods Holl, 9,146 miles; Philadelphia, 9,005 miles; Cheyenne, 
8,981 miles; New York, 8,717 miles. The emailest are: Visalia, 1,869 miles; Deadwood, 2,198 miles ; Salt 
Lake City, 2,569 miles; Lynchburg, 2,657 miles ; Augusta, 2,916 miles; Eagle Pass, 2,928 miles; Boise City, 
3,134 miles; San Antonio, 3,108 miles; Brackettsville, 3,010 miles; Nashville, 3,249 miles; Shreveport, 3,310 
miles ; Springfield, 3,441 miles; San Diego, 3,521 miles ; Dubuque, 3,812 miles ;. Los Angeles, 3,923 miles. 
At Mt. Washington a continuous record has not yet been accomplished, but velocities of 100 miles and over 
were recorded on nine days, and the total monthly movement may be estimated at about 35,000 miles. 
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Special Severe Winds.—2d, Blue Blanket Plains, Dak., terrible north “blizzard”;* 3d, Galveston, NW., 
49 miles; 9th, Pike’s Peak, NW., 90 miles, Denver, NW., 52 miles; 11th, Thatcher’s Island, NE., 70 
miles, Eastport, E., 64 miles, Mt. Washington, NE., 186 miles; 16th, Mare Island, Cal., SSE., 45 miles; 
22d, Sandusky, NW., 50 miles; 23d, Sandy Hook, NW., 64 miles; 27th, Red Bluff, Cal., SE., 44 miles ; 
28th, Mare Island, 46 miles; 31st, Sandy Hook, NE., 76 miles, Cape Lookout, ESE., 120 miles, Toledo, W., 


49 miles, Atlantic City, NE., 64 miles, Barnegat, E., 72 miles. 


VERIFICATIONS. 


/ndications.—The published tri-daily weather indications have been carefully compared with the reports 
of the sueceeding 24 hours, with the following results: The general average percentage of verifications is 
83.7, that of omissions to predict 0.3. The percentages by districts are: New England, 81.6 ; Middle Atlantic 
States, 84.7; South Atlantic States, 83.9; East Gulf States, 86.4; West Gulf States, 86.5; Tennessee and 
the Ohio valley, 53.8; Upper Mississippi valley, 82.0; Lower Missouri valley, 82.5; Upper Lake region, 
80.9; Lower Lake region, 84.9; The percentages by elements are: Weather, 88.2; Wind, 82.1; Tempera- 
Out of 3,720 cases there were 10 omissions; 132 failures; 124 one-fourth 


ture, 82.1: Barometer, 82.6. 
verified ; 545 one-half verified ; 422 three-fourths verified ; 2,487 wholly verified. 

Cautionary Signa/s.—There have been received reports as to the verification of 176 of the “ cautionary” 
and “off-shore” signals that have been displayed during the month. Of these 111, or 63 per cent., were 
verified at the stations themselves, and about 121, or 69 per cent., within one hundred miles. Two of these 
‘Twenty-three eases are reported in which signals would have been justified 


orders were a few minutes late. 
if ordered, though in but few cases did the wind exceed 30 miles. 


NAVIGATION, 
In the table on chart No. HI ure give n the highest and lowest readings on 
» been reached on 


Stages of Water in Rivers. 
the Signal Service gauges, from which it will be seen that at no time has the danger lin 
any of the rivers there mentioned. The highest waters in the Mississippi occurred generally from the Ist 
to the 12th, and the lowest from the 12th to the 18th, and in the Ohio and tributaries, the highest from the 
15th to the 18th, and the lowest from the 5th to the 13th. 

Ice in Rivers is reported as follows: floating ice in the Arkansas at Shreveport on the 5th; Dakota 
ice 9 inches thick; Platte river froze over on the 4th; Mayuoketa river, Lowa, 
exson: James river, Dak., closed with ice 4 inches thick throughout the 


river, 5lst, froze over—ic 
6th, frozen over first time this 


ty mouth. The Missouri frozen over on the 5th at Omaha, and has since remained closed ; floating ice at 
Plattsmouth, Ist co 3rd, and at Leavenworth from the 5th to the 8th. The Mississippi froze over at St. 
Paul and La Crosse on the 4th, and navigation closed; at Dubuque, 7th ice gorged; 10th, broke up; 
12th, ferries commenced running again; 23rd, main channel foze over; at Davenport floating ice was 
reported on the 4th and Sth: river gorged and ferries withdrawn on the 6th; icebroke up on the 
‘ 7th, and floating ice continued in river until the 17th; 18th, channe! clear; 25rd to 25th, floating ice; 
* 26th, channel clear; 28th to 3lst, floating ice; at Keokuk, floating ice from the 8th to 17th, and 23rd, 
29th and 3ist; at St. Louis, floating ice from 7th to 13th. The Monongahela, Alleghany and Upper Ohio 
rivers froze over on the 7th; broke up on the 10th; clear on the 12th; floating ice was reported at Cin- 
. cinnati on the 7th, and on the 8th, navigation was nearly suspended; on the 9th, river clear; ice in Licking 


river seven inches thick. At Logansport, 4th, river frozen over one and half ioch thick. Lllinois river, 6th, 
frozen over solid. The Schuykill river froze over on the 6th, but opened on the 11th. Floating ive was re- 
ported in the Delaware, at Philadelphia, 7th to 9th. The Connecticut river, at Newbury, frozen over, 8th 
to 30th. The Shetucket river frozen over, 7th to 28th—floating ice in the Thames, at New London, on the 
28th. The Hudson was full of floating ice on the 4th, and froze over on the 7th, broke up from the 12th to 
the 26th. Otsego Lake, New York, 31st, partly open. Lake Champlain, 30th, thin ice, which broke up on 
the 31st. Wappinger’s Lake frozen over on the Ist, and again on the 28th. Sebago Lake, 31st, ice in lower 
bay sixteen inches thick, upper bay and Lake open. New Bedford, Massachusetts, 6th, harbor frozen over ; 
9th, ice breaking up. The James river froze over at Richmond on the 7th. On the Lakes ice occurred as 
follows: Marquette harbor, 16th, ice formed ; 17th, frozen over; 21st, clear. Escanaba, 4th and 10th, shore 
ice. Alpena, 5th, bay and river frozen over first time this season ; 14th, clear; 16th, frozen over. On Lake 
Michigan navigation continued uninterrupted throughout the month. Detroit, 31st, floating ice in the river. 
Toledo, 3d, 6th to 21st, shore ice in river ; 23d, river frozen. Buffalo, 7th, the river frozen over; some ice in 


harbor. 
TEMPERATURE OF WATER. 


In General.—The temperatures of water, as observed in rivers and harbors, are shown on the chart No. III. 
Maximum aud Minimum Temperatures.—The highest maxima have been 70°4 at Key West; 64° 
at San Francisco ; 60° at St. Marks and 59° at Jacksonville and Galveston. The lowest minima have 


*On the Western Plains storms of wind, with driving saow, are popularly styled “ blizzards.” 
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been : 29° at Pittsburg; 29°5 at Portland, Me., and Norfolk ; 30° at New York, and 31° at Louisville and 
Keokuk. At Alpena, Buffalo, Chicago, Cleveland, Escanaba, La Crosse, Marquette, Omaha, St. Paul, 
Toledo and Yankton the observations have been interrupted by ice. 

Ranges of Temperature.—The least have been 3° at Grand Haven and New London; 4° at Wood’s 
Holl, Wilmington, Duluth; and 5° at Sandusky, Eastport and Charleston. The largest, 14° at Nashville, 
12° at Augusta, Galveston, Memphis, San Francisco and Norfolk. 


ATMOSPHERIC ELECTRICITY. 


Thunder-storms were of rare occurrence. They are reported as follows: 12th, Fla., La., Tex.; 13th, 
Del., N. C., Va.; 17th, Kan.; 18th, Tex.; 19th, Fla., La., Miss., Ala.; 20th, Ohio; 21st, N. C.; 22nd, Cal.; 
25th, Col., La.; 26th, Ark., Kan., Ind. Ter.; 27th, Ill., N. C., Ohio, Va., Ga.; 28th, 8. C.; 29th, La., Miss.; 
30th, Ga., Ala. An interesting series of thunder-storms was reported by Prof. Nipher of the Missouri 
Weather Service, as occurring in Missouri, see the account of low barometer No. XI At Visalia on 
the 16th a severe sand and rain storm with intense electricity occurred, and the telegraph line to Modesta, 
133 miles north, was worked without battery. 


Distant Lightning was reported as follows: 9th, Ga.; 12th, Miss.; 13th, Ga., N. C.; 16th, Cal., Kan 
17th, Kan.; 19th, Miss.; 20th, Fla.; 21st, Va.; 22d, Cal.; 26th, Kan.; 27th, Ga., N. C. 

Auroras.—\st. Mass.; 3d, Ohio; 17th, Iowa, La.; 22d, N. Y.; 23d, Neb., Minn, Iowa, N. Y., Ohio, W. 
Va., N. J., Pa., Mass., Conn., Me., R. L., Vt., Md., Mich., N. H., Dak.; 24th, Iowa, Me., Mo., Wis.; 25th, 
Neb.; 30th, Lowa, N. C. 


Magnetic Phenomena.-—The average diurnal magnetic range in declinations is reported by Prof. Hinrichs, 


of Iowa City, as 44 minutes. 
OPTICAL PHENOMENA. 


Solar Halos. — 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 10th; 11th, 12th, 13th, 14th, 15th, 17th, 18th, 
19th, 20th, 21st, 22nd, 23rd, 24th, 25th, 26th, 27th, 28th, 29th, 30th and 31st. 

Lunar Halos. — th, 6th, 7th, 8th, 9th, 10th, 11th, 12th, 13th, 14th, 15th, 16th, 17th, 18th, 19th, 20th, 
2ist, 22nd, 23rd, 24th, 25th, 26th, 27th and 30th. 

Mirage.—Great Bend, Kan., 14th, 17th ; New Bedford, Mass., 17th, 29th ; Moorhead, Min., 2nd, 21st, 
28th; Genoa, Neb., 14th, 15th; Galveston, 4th; Smithville, N. C., 7th; Savannah, 18th; Tybee Island, 
5th, 6th, 11th, 12th ; New London, Ist, 2nd, 3rd, 8th, 16th, 24th; 30th. At Key West, Fla., on the 12th, 
an optical phenomenon occurred, caused by the sun’s rays falling obliquely upon a stratum of condensed 
vapor resting upon the surface of the ocean, the temperature of the water being «bout 15° below that of the 
air; the surface of the sea appeared raised to the upper surface of this stratum, the vessels in the harbor 
seeming to sink, their hulls gradually disappearing while their masts and rigging stood out in bold relief. 


MISCELLANEOUS PHENOMENA. 


BoranicaL.—Okahumpka, Fla., 5th, roses blooming ; Monticello, Iowa, 1st, pansies blooming ; Inde- 
pendence, Kan., wheat growing rapidly since the 15th; Great Bend, Kan., 31st, wheat looking fine; Kins- 
ley, Kan., wheat growing throughout month ; Owing Mills, Md., lilacs budding ; Fayette, Miss., 8th, daises 
blooming: 20th, daffodils in bloom: 30th, peach and plum trees blooming; Kensico, N. Y., 28th, trans- 
planting seedlings; Ringgold, Ohio, 31st, wheat very green; McMinnville, Tenn., violets blooming all 
winter: 18th, hyacinths in bloom; Clarksville, Tex.; 31st, wheat looks well, some cotton yet unpicked ; 
Visalia, Cal., 31st, grain and grass growing luxuriantly, almond trees in bloom; Nashville, 29th, lilac buds 
swelling, sap rising in rose bushes; Louisiana, Mo., 28th, fruit buds of apples, peach and apricots were pro- 
nounced safe and very adundant. The volunteer observer at Brookhaven, Miss., reports the following botani- 
cal notes: 18th, hyacinths in bloom; 20th, strawberries in bloom; 25th, narcissus in bloom; 26th, pansies 
in bloom and spirea budding ; 27th, jonquils in bloom, woodbine leafing and lilac budding ; 28th, dogwood 
and peach buds swelling. Communication from Mr. A. Story, Salem, Mass., states that in that portion of 
the State nothing is more common than to find dandelions in bloom in mild winter weather, and the trailing 
arbutus was possibly in bloom in December, but that apple, rose, cherry and lilac were not in bloom out 
of doors in Fitchburg during December, as is stated in the WearuHer Review for that month. 

Brrvs.— Blackbirds were seen at Judsonia, Ark., 28th. Bluedirds, Southington, Conn., 12th, 20th to 
28th; Baxter Springs, Kan., 17th, 18th. Geese flying N., Carbondale, Ill., 5th; Fort Madison, Iowa, 16th ; 
Baxter Springs, Kan., 27th; Emerson, Neb., 31st; Urbana, Ohio, 17th, 18th ; flying W., Carbondale, IIl., 
80th; Fort Madison, Iowa, 22nd; flying NW., Visalia, Cal., 10th ; flying S., Cresswell, Kan., 30th ; Boise 
City, Idaho, 28th; Vineland, N. J., 19th; Bellefontaine, Ohio, 18th; seen at Omaha, Neb., 18th; Clear 
Creek, Neh., numerons throughout the month: Corning. Mo., eve ry dav throughout the month. Crows, 
Judsonia, Ark., 8th; Pike’s Peak, on summit, 6th. Biuejays, Judsouia, Ark., 17th; Monticelto, Lowa, 30th; 
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Palermo, N. Y., 22nd; Westerville, Ohio, 20th. Ducks, Judsonia, Ark., 25th; Cresswell, Kan., flying E., 
14th,; 5., 28th; Boise City, Idaho, 28th, numerous. Snowbirds, Monticello, lowa, 27th. Bobolinks, West- 
erville, Ohio, 20th. Meadow Larks, first heard, St. Meinrad, Ind., 28th; Monticello, lowa, 22nd ; Somerset, 
Mass., 13th, Prairie Chickens, Monticello, Iowa, 10th; flying S., in large flocks, 22nd and 26th. Mocking 
Birds, Baxter Springs, Kan., 17th. Robins, Somerset, Mass., 13th ; New Bedford, Mass., 13th. Sparrows, 
Somerset, Mass., 13th ; New Bedford, Mass., 13th. Sea Gulls, Cincinnati, 27th, first appearance this season. 

Insects—Bees.—Fayette, Miss., 4th; Martinsville, Ill., 11th to 13th, 18th, 22d to 26th; Milford, Ind., 
18th, 19th, 20th. sh ag ping, Milton, Fla., 5th; Sedgewick, Kan., 27th. Butterflies—Fayette, Miss., 26th. 
Catterpillars—Palermo, N. Y., 20th ; Cleveland, Ohio, 19th.. 

Polar Bands.—3d, Ind., Va.; 5th, Ind.; 6th, Ind.; 7th, Miss., 8. C.; 8th, Neb., N. H., N. J., Va.; 
10th, N. H.; 12th, Va.; 15th, N. J.; 17th, Ind., Iowa; 18th, Ind., Va.; 19th, Dak., Ind.; 21st, Neb.; 23d, 
Ind.; 24th, Iowa ; 25th, Va.; 27th, Va.; 29th, Ind. 

Sunsets—The characteristies of the sky as indicative of fair or foul weather for the succeeding 24 hours 
have been observed at all Signal Service stations. Reports 101 stations show 3,128 observations to have been 
taken; of these 58 were reported doubtful; 2,508 cases or 80.1 per cent. were followed by the expected 
weather, and 620 were not. 

Prairie Fires.—1st, 2nd, 3rd, 4th, 5th, 7th, 8th, 9th, 10th, 11th, 12th, 13th, 21st, 22nd, 23rd, 24th, 25th, 
27th, 28th, 29th, 30th, 31st. 

Meteors.—\st, Southington, Conn, Woodstock, Md., Rowe, Mass; 2nd, Woodstock, Md., Flushing, N. Y.; 
3rd, Woodstock, Md., Wappingers Falls, N. Y.; 4th, Como, III; 6th, Boise City, Idaho, Southington, Conn., 
Vevay, Ind., Kensico, N. Y.; 7th, Fall River, Mass.; 9th, New Orleans , 13th, Creswell, Kan.; 14th, Boise 
City, Idaho; 17th, St. Louis and Oregon, Mo., Starkey, N. Y.; 23rd, Woodstock, Md., Oregon, Mo.; 24th, 
Sedgwick, Kan., Woodstock, Md., Rowe, Mass., Atco, N, J.; 27th, Davenport, St. Marys Home, Ind.; 28th, 
Hennepin, Il]., Woodstock, Md.; 31st, Yankton, Dak.; 24th, Corsicana, at 7h. 6 or 10 min., a large meteor 
appeared SE. 30° of zenith, moved west, and exploded at an elevation of about 30° like an ordinary rocket; 
color, greenish-blue, and very brilliant; vapor cloud floated west. 

Earthquakes.—Yokohama, Japan, reported by J. W. Coles, U. S. Navy, U. S. Nav. Hosp. Yokohama, 
Japan, Nov. 22d, 3:50 p. m., severe shock of earthquake, lasting 5 sec. ; 10:20 p. m., slightshock. 24th, 12:55 

».m., slight earthquake, 27th, 11:18 p. m., slight earthquake. 30th, 3:20 p. m., smart shock of earthquake, 
ae 20 sec. Jan. 2nd, Louisa and Hanover counties, Va., about 7 p. m., slight shock accompanied by 
roaring sound. 8th, Cairo, Ill. 10:30 p. m., two slight shocks. 

Zodiacal Light.—Southington, Conn., Ist, 3rd, 6th, 7th, 23rd, 24th, 25th, 28th, 29th ; Monticello, Lowa, 
23rd; St. Mary’s Home, Ind., 3rd, 5th, 6th, 7th, 23rd, 24th, 29th ; Great Bend, Kan., 3rd.; Orono, Me., 29th, 
30th ; Somerset, Mass., Ist, 3rd, 5th, 6th, 23rd, 24th, 25th, 26th, 28th, 29th ; Rowe, Mass., 29th ; Cambridge, 
Mass., Ist, 3rd, 5th, 7th, 23rd to 26th, 28th to 30th ; Clear Creek, Neb., 3rd, 5th, 20th, 22nd, 23rd; Freehold, 
N. J., 23rd, 28th; Atco, N. J., 26th, 28th, 29th; Waterburg, N. Y., 24th, 29th ; Tybee Island, 21st to 23rd, 
28th; Newbury, Vt., 3rd, 28th, 29th, 30th. 


SOLAR PHENOMENA. 


Sun Spots.—The following observations, made by Mr. D. P. Todd, upon the spots of the sun, have been 
kindly communicated by Rear Admiral John Rodgers, U. 8. N., Superintendent of the Naval Observatory : 
None visible on the 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 11th, 12th, 15th, 16th, 18th, 19th, 29th, 30th; on the 
22nd, one group and six spots, both new; 23rd, the same; 24th, one group and twelve spots, six new spots; 
25th, the same ; 26th, one group and ten spots, two spots having disappeared by solar rotation ; 29th, none, all 
having disappeared by solar rotation. At Iowa City, Prof. Hinrichs reports none on the 2nd, 4th, 5th, 6th, 
7th, Lith, 12th (?cloudy,) 15th and 27th; two spots on the 22nd—one large one near the centre of sun; one 
group of five spots on the 24th; two spots on the 25th. 
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